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DESCRIPTION 

ENTERTAINMENT SYSTEM, RECORDING MEDIUM 
. . 

AND ENTERTAINMENT APPARATUS 

5 

Technical. Fiel.d 

The present invention rel.ates to an entertainment appa-

ratus for executing various programs, an entertainment sys-

tem having the entertainment apparatus, a manual controller 

10 connected to the entertainment apparatus for entering manual 

control requests from the user.into the entertainment appa-

ratus, and an effect applying means disposed in the manual 

controller for applying physical effects to the user in re-

sponse to external requests, and a recording medium storing 

15 programs and data to be downloaded to the entertainment ap-

paratus. 

Background Art 

Some information apparatus (entertainment systems) in-

20 eluding entertainment apparatus such as video game machines 

display game images stored in a recording medium such as a 

CD-ROM or the like on the screen of a television receiver as 

the game proceeds in response to a manual control action en-

tered via a manual controller. 

25 The entertainment apparatus and the manual controller 

are usually interconnected by serial interfaces. When a 

c1ock signal is sent from the entertainment apparatus to the 

manua1 contro11er, the manual contro1ler sends key switch 
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information or the like depending on a manual control action 

of the user in synchronism with the clock signal. 

Recently, therehas been developed and put to use a 

system includi_ng an effect applying means disposed in a man-

s ual controller for applying physical effects such as vibra­

tions, for example, to the user in response to requests from 

an external source, such as an entertainment apparatus. 

While a game is in progress in the entertainment apparatus, 

the effect applying means imposes various types of vibra-

10 tions on the user in response to manual control actions en­

tered by the user. 

It is therefore an object of the present invention to 

provide an entertainment system which is capable of applying 

physical effects to the user in response to manual control 

15 actions entered by the user while a game is in progress and 

al.so applying physical. effects to the user based on requests 

from another user, thereby making it possible for the game 

to develop into unexpected aspects, so that if the game is a 

competition game, the user can enjoy realistic competitive 

20 experiences. 

Another object of the present invention is to provide a 

recording medium which stores a program capable of applying 

physical effects to the user in response to manual control. 

actions entered by the user while a game is in progress and 

25 also applying physical effects to the user based on requests 

from another user. 

A further object of the present invention is to provide 

an entertainment apparatus which makes it possible for the 
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game to develop into unexpected aspects, so that if the game 

is a competition game, the user can enjoy realistic competi-

tive experiences. 

5 Disclosure of Invention 

According to the present invention, an entertainment 

system comprises an entertainment apparatus for executing 

various programs, a manual controller connected to the en-

tertainment apparatus for entering manual control requests 

10 · from the user into the entertainment apparatus, and effect 

applying means disposed in the manual controller for apply-

ing physical effects to the user in response to external re-

guests, the entertainment apparatus having effect applica-

tion instructing means for outputting an instruction to 

15 apply a physical effect to the manual controller operated by 

a selected one of a plurality of users based on a request 

from another user. 

Therefore, when a selected user makes a certain control 

action with the manual controller while viewing the screen 

20 of the television receiver, a physical effect can be applied 

to the selected user based on a request from another user. 

At this time, the selected user may enter an erroneous 

control action or have to interrupt a control act~on or en-

counter an unexpected situation because of the sudden appli-

25 cation of the physical effect. 

Consequently. in addition to a physical effect as a re-

sponse to a controi action made by the user while a competi-

tion game is in progress, a physical effect can be imparted 
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to the user based on a request from another user. Such a 

physical effect makes it possible for the game to develop 

into unexpected situations. which tend to render the com­

petition game highly realistic. 

The effect applying means may comprise a vibration gen­

erator for applying vibrations to the user. 

Therefore, while a competition game is being played by 

a plurality of users, the manual controller operated by one 

of the users may be vibrated by the intention of another 

10 user, thus physically interfering with control actions of 

the user thereby to making it difficult for the user to en­

ter control actions or induce erroneous control actions. 

As a result, the users can play more realistic competi­

tion games than heretofore. Since each of the users does 

15 not know when its control actions may be interfered with by 

others, the users may feel thrilled with the game being 

played, and the game may have unexpected developments. 

The effect application instructing means may comprise 

means for selecting a hypothetical user (i.e., a computer), 

20 and means for affecting a physical parameter of said hy­

pothetical user if said means for selecting a hypothetical·. 

user selects said hypothetical user. Since a hypothetical 

user is a hypothetical entity (character). it does not actu­

ally use a manual controller. Therefore, the value of a 

25 parameter relative to an operation speed on the display 

screen or a status decision capability of the hypothetical. 

user is affected. Consequently, a game where a computer 

serves as.an opponent, which tends to be uninteresting and 



----·-·--··---·---------__ -~;-·--··---~~-~"'"""·~ -
W000/36494 PCT/JP99/06889 

- 5 -

dull, may be develop into realistic aspects. 

The effect application instructing means may have set-

ting means for detecting the number of manual controllers 
- . 

connected to the entertainment apparatus and identification 

5 data of the manual controllers, and setting up data depend-

ing on the detected number of manual controllers. 

Therefore, it is possible to accurately recognize a 

user (actual user or hypothetical user) who has issued a re-

quest to impart a physical effect to a selected user. A 

10 physical effect can thus be applied reliably to a selected 

user. 

The effect application instructing means may comprise 

means for establishing a type of the physical effect to be 

applied to at least the selected user depending on details 

15 of the request if the request from the user is an instruc-

tion to apply the physical effect to the selected user. 

Thus, various types of a physical effect can be applied 

to the selected user. For example, if vibrations are ap-

plied as the physical effect, highly frequent vibrations, 

20 moderate vibrations, or less frequent vibrations may be im-

parted as desired to the selected user, thereby allowing the 

game to have realistic developments. 

According to the present invention, a recording medium 

storing a program for use by an entertainment system having 

25 an entertainment apparatus for executing various programs, a 

manual controller connected to the entertainment apparatus 

for entering manual control requests from the user into the 

entertainment apparatus, and effect applying means disposed 
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in the manual controller for applying physical effects to 

the user in response to external requests, the program hav­

ing the step of outputting an instruction to apply a physi­

cal effect to the manual controller operated by a selected 

5 one of a plurality of users based on a request from another 

~ser. The effect applying means may comprise a vibration 

generator for applying vibrations to the actual user. 

With the recording medium storing the above program, in 

addition to a physical effect as a response to a control ac-

10 tion made by the user while a competition game is in 'prog­

ress, a physical effect can be imparted to the user based on 

a request from another user. Such a physical effect makes 

it possible for the game to develop into unexpected situa­

tions, which tend to render the competition game highly re-

15 al.istic. 

20 

The above step may comprise the step of selecting a hy­

pothetical user, and the step of affecting a physical 

parameter of said hypothetical user if the step of selecting 

a hypothetical user selects said hypothetical user. 

The above step may comprise the steps of detecting the 

number of manual controllers connected to the entertainment 

apparatus and identification data of the manual controllers, 

and sett:i..ng up d~ta depending on the detected number of man­

ual controllers. 

25 The above step may comprise the step of establishing a 

type of the phys:i..cal effect to be applied to at least the 

selected user depending on details of the request if the re­

quest from the user is an instruction to apply the physical 
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effect to the selected user. 

According to the present invention, an entertainment 

apparatus allowing a manual controller to be connected, the 

manual controller having an effect applying means di.sposed 

5 in the manual controller for applying physical effects to 

the user in response to external requests, comprising an ef-

feet application instructing means for outputting an in-

struction to apply a physical effect to the manual control-

ler operated by a selected one of a plurality of users based 

10 on a request from another user. 

Therefore, when a selected user makes a certain control 

action with the manual controller while viewing the screen 

of the television receiver, a physical effect can be applied 

to the selected user based on a request from another user. 

15 Such a physical effect makes it possible for the game 

to develop into unexpected situations, which tend to render 

the competition game highly realistic. 

The above and other objects, features, and advantages 

of the present invention will become more apparent from the 

20 following description when taken in conjunction with the ac-

companying drawings in which a pref erred embodiment of the 

present invention ~s shown by way of illustrative example. 

Brief Description of Drawings 

25 FIG. 1 is a plan view of an entertainment system ac-

cording to the present invention; 

FIG. 2 is a front view of an entertainment apparatus, 

showing slots thereof; 
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FIG. 3 is a perspective view of an entertainment appa­

ratus: 

FIG. 4 is a block diag~am of a specific arrangement of 

major components of the entertainment apparatus; 

FIG. 5 is an exploded perspective view of a manual con­

troller. with a lower case detached: 

FIG. 6 is a perspective view of a response means com­

prising a motor and an eccentrically attached rotor. incor­

porated in the manual controller: 

10 FIG. 7 is a right-hand side elevational view showing 

the manner in which the manual controller is vibrating; 

FIG. 8 is a plan view of the manual controller, showing 

the position where the response means is incorporated: 

FIG. 9 is a view showing the manner in which the manual 

15 controller is connected to the entertainment apparatus, and 

the entertainment apparatus is connected to a display moni­

tor to play a game: 

FIG. 10 is a block diagram of components for carrying 

out bidirectional communications between the manual control-

20 ler and the entertainment apparatus; 

FIG. 11 is a flowchart of a process for processing, 

with a microcomputer, manual control data and vibration in­

dicating data between the manual controller and the enter­

tainment apparatus; 

25 FIG. 12 is a block diagram showing an example in which 

manual controllers are connected to an entertainment appara­

tus; 

FIG. 13 is a functional bl.oak diagram of an effect. ap-
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plication indicating means; 

FIG. 14 is a diagram showing details of a user informa-

tion table; 

FIG. 15 is a diagram showing details of an· event proc-

5 essing table; 

FIG. 16 is a diagram showing details of a vibration 

output table; 

FIG. 17 is a diagram showing details of a drive signal 

table; 

10 FIG. 18 is a flowchart of a processing sequence of the 

effect application indicating means (program} that operates 

with a game program for a competition game; 

FIG. 19 is a flowchart of a processing sequence of the 

game program; 

15 FIG. 20 is a flowchart of a processing sequence of the 

effect application indicating means: 

FIG. 21 is a flowchart of a processing sequence of a 

user setting means; 

FIG. 22 is a flowchart of a processing sequence of an 

20 event processing means; 

FIG. 23 is a flowchart of a processing sequence of a 

vibration setting means; and 

FIG. 24 is a flowchart of a processing sequence of a 

vibration outputting means. 

25 

Best Mode for Carrying Out the Invention 

An entertainment system according to the present inven-

tion will be descr1bed below with reference to FIGS. 1 
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through 24. 

As shown in FIG. l, the entertainment system, generaJ.1y 

denoted by 10, according to the present invention has an en­

tertainment apparatus 14 to which a· manual controller 12 is 

5 detachably connected. 

The entertainment apparatus 14 reads a program and data 

recorded in an optical disk or the like, for example, and 

executes a game, for example, based on the program depending 

on conunands from the user, e.g., the game player. The ex-

10 ecution of the game mainly represents controlling the pro­

gress of the game and the display of images and the genera­

tion of sounds. 

The entertainment apparatus 14 has a rectangular casing 

16 which houses a disk loading unit 18 substantially cen-

15 trally therein for loading an optical disk such as a CD-ROM 

or the like as a recording medium for supplying an applica­

tion program recorded therein. The casing 16 supports a re­

set switch 20 for resetting a program which is being presen­

tly executed, a power supply switch 22, a disk control 

20 switch 24 for controlling the loading of the optical disk, 

and two slots 26A, 26B. 

The entertainment apparatus 14 may be supplied with the 

application program via a communi.cation link, rather than 

being supplied from the optical disk as the recording me-

25 dium. 

The entertainment system 10 also includes a manual con­

troller 12 for supplying user's commands to the entertain­

ment apparatus 14. 
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Two manual controllers 12 may be connected respectively 

to the slots 26A, 26B allow two users or game players to 

play a competition game, for example. A memory card 30 and 

a portable infonnation terminal 32 (see FIG. 4) which have 

5 conventionally been used may also be inserted into the slots 

26A, 26B. While the two slots 26A, 26B are shown in FIG. 1. 

the entertainment apparatus 14 may have more or less than 

two slots. 

The manual controller 12 has first and second control 

10 pads 40, 42, third and fourth control pads 44, 46, a starter 

button 48, and a selector button so. The manual controller 

12 also has a vibration imparting mechanism disposed therein 

for imparting vibrations to the manual controller 12. De­

tails of the manual controller 12 will be described below 

15 later on. 

FIG. 2 shows the slots 26A, 26B which are defined in a 

front panel of the casing 16 of the entertainment apparatus 

14. 

Each of the slots 26A, 26B has upper and lower units. 

20 Specifically, the slots 26A, 26B have respective memory card 

insertion units 60A, 60B as their upper units for inserting 

the memory card 30 or the portable information terminal 32 

therein and respective controller connectors (jacks) 64A. 

64B as their lower units for connection to a connection ter-

25 minal 62 (connector, see FIG. 1) of the manual controller 

12. 

The memory card insertion units 60A, 60B have respec­

tive insertion holes (slots) that are of a horizonta11y 
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elongate rectangular shape. These insertion slots have low­

er opposite corners round in contrast to upper opposite cor­

ners thereof so that the memory ca_rd 30 and the portable in­

formation terminal 32 will not be inserted into the memory-

5 card insertion units 60A, 60B in the wrong or.ientation. The 

memory card insertion units 60A, 60B also have shutters for 

protecting connection terminals disposed therein for elec­

tric connection. 

The controller connectors 64A, 64B also have respective 

10 insertion holes (slots) that are of a horizontally elongate 

rectangular shape. These insertion slots have lower oppo­

site corners round in contrast to upper opposite corners 

thereof so that the connector terminal 62 of the manual con­

troller 12 will not be connected to the controller connec-

15 tors 64A, 64B in the wrong orientation. The insertion holes 

of the controller connectors 64A, 64B are different in shape 

from the insertion holes of the memory card insertion units 

60A, 60B so that the memory card 30 and the portable infor­

mation terminal 32 will not be inserted into the insertion 

20 holes of the controller connectors 64A, 64B. 

25 

In FIG. 3, the portable information terminal 32 is in­

serted :in the memory card insertion unit 60A in the slot 26A 

which is defined in the front panel of the entertainment ap­

paratus 14. 

A specific arrangement of the entertainment apparatus 

14 will be described below with reference to FIG. 4. As 

shown in FIG. 4, the entertainment apparatus 14 comprises a 

control system 72 including a central processing unit (CPU) 
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70 and its peripheral devices, a graphic system 78 including 

a graphic processing unit (GPU) 76 for generating and stor­

ing image data in a frame buffer 74, a sound system 80 in­

cluding a sound processing unit (SPU) 98 for generating mu-

5 sic sounds and sound effects, an optical disk controller 82 

for controlling an optical disk in which application pro­

grams are recorded, a communication controller 84 for con­

trolling signals from the manual controller 12 which enter 

instructions from the user, and data supplied to and from a 

10 memory card 30 and a portable information terminal 32 which 

stores game settings, and a bus 85 to which the control sys­

tem 72, the graphic system 78, the sound system 80, the op­

tical disk controller 82, and the communication controller 

84 are connected. 

15 The control system 72 comprises a CPU 70, a peripheral 

device controller 86 for controlling ~nterrupts and direct 

memory access (DMA) data transfer. a main memory 88 compris­

ing a random-access memory (RAM), and a read-only memory 

(ROM) 90 which stores various programs such as an operating 

20 system for managing the main memory 88, the graphic system 

78, the sound system 80, etc. The main memory 88 is a memo­

ry capable of storing a program which is being executed. 

The CPU 70 controls the entertainment apparatus 14 in 

its entirety by executing the operating system stored in the 

25 ROM 90. The CPU 70 comprises a 32-bit RISC-CPU, for exam­

ple. 

When the entertainment apparatus 14 is turned on, the 

CPU 70 executes the operating system stored in the ROM 90 to 
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start controlling the graphic system 78, the sound system 

80, etc. For example, when the operating system is exe­

cuted, the CPU 70 initializes the entertainment apparatus 14 

in its entirety for confirming its operation, and thereafter 

5 controls the optical disc controller 82 to execute an appli­

cation program recorded in the optical di~k. 

As the application program is executed, the CPU 70 con­

tro.ls the graphic system 78, the sound system 80, etc. de­

pending on commands entered from the user for thereby con-

10 trolling the display of images and the generation of music 

sounds and sound effects. 

The graphic system 7 8 comprises a geometry transfer en-· : 

gine (GTE) 94 for performing coordinate transformations and 

other processing, a GPU 76 for generating image data accord-

15 ing to instructions from the CPU 70, a frame buffer 74 for 

storing image data generated by the GPU 76, and an image de­

coder 96 for decoding image data compressed and encoded by 

an orthogonal transform such as a discrete cosine transform. 

The GTE 94 has a parallel arithmetic mechanism for per-

20 forming a plurality of arithmetic operations parallel to 

each other, and can perform coordinate transformations, 

light source calculations, matrixes, or vectors at a high 

speed in response to a request from the CPU 70. Specifi­

cally, the GTE 94 can calculate the coordinates of a maximum 

25 of 1.5 million polygons per second for a flat shading proc­

ess to plot one triangular polygon with one color, for exam­

ple. With the GTE 94, the entertainment apparatus 14 is 

able to reduce the burden on the CPU 70 and perform high-
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speed coordinate calculations. 

According to an image generating instruction from the 

CPU 70, the GPU 76 generates and stores the data of a poly-

gon or the like in the frame buffer 74. The GPU 76 is capa-

5 ble of generating and storing a maximum of 360 thousand 

polygons per second. 

The frame buffer 74 comprises a dual-port RAM, and is 

capable of simultaneously storing image data generated by 

the GPU 76 or image data transferred from the main memory 

10 88, and reading image data for display. 

The frame buffer 74 has a storage capacity of 1 Mbytes, 

for example. and is handled as a 16-bit matrix made up of a 

horizontal row of 1024 pixels and a vertical column of 512 

pixels. The frame buffer 74 has a display area for storing 

15 image data to be outputted as video output data, a CLUT 

(color look-up table) area for storing a color look-up table 

which will be referred to by the GPU 76 when it generates a 

polygon or the like, and a texture area for storing texture 

data to be subjected to coordinate transformations when a 

20 polygon is generated and mapped onto a polygon generated by 

the GPU 76. The CLUT area and the texture area are dynami-

cally varied as the display area is varied. 

The GPU 76 can perform, in addition to the flat shading 

process, a Gouraud shading process for determining colors in 

25 polygons by interpolating intensities from the vertices of 

the polygons, and a texture mapping process for mapping tex-

tures stored in the texture areas onto polygons. For per-

forming the Gouraud shading process or texture mapping proc-
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ess. the GTE 94 can perform coordinate calculations for a 

maximum of about 500,000 polygons per second. 

The image d_ecoder 96 is controlled by_ the_ CPU 70 to de­

code image data of a still or moving image stored in the 

5 main memory 88. and store the decoded image into the main 

memory 88. 

10 

Image data reproduced by the image decoder 96 is trans­

ferred to the frame buffer 74 by the GPU 76. and can be used 

as a background for an image plotted by the GPU 76. 

The sound system 80 comprises an SPU 98 for generating 

music sounds. sound effects. etc. based on instructions from 

the CPU 70. a sound buffer 100 for storing waveform data 

from the SPU 98, and a speaker 102 for outputting music 

sounds, sound effects. etc. generated by the SPU 98. 

15 The SPU 98 has an ADPCM (adaptive differential PCM) 

function for reproducing 16-bit sound data which has been 

encoded as 4-bit differential sound data by ADPCM, a repro­

ducing function for reproducing the waveform data store.d in 

the sound buffer 100 to generate sound effects. etc •• and a 

20 modulating function for modulating and reproducing the wave­

form data stored in the sound buffer 100. 

The sound system 80 can be used as a sampling sound 

source which generates music sounds, sound effects, etc. 

based on the waveform data stored in the sound buffer 100 

25 according to commands from the CPU 70. 

The optical disk controller 82 comprises an optical 

disk drive 92 for reproducing application programs and data 

recorded on an optical disk. a decoder 104 for decoding pro-
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grams and data that are recorded with an error correcting 

code added thereto, and a buffer 106 for temporarily storing 

data read from the optical disk drive 92 so as to allow the 

data from the optical disk to be read at a high speed. An 

5 auxiliary CPU 108 is connected to the decoder 104. 

Sound data recorded on the optical disk which is read 

by the optical disk drive 92 includes PCM data converted 

from analog sound signals, in addition to the ADPCM data. 

The ADPCM data, which is recorded as 4-bit differential 

. 10 data of 16-bit digital data, is decoded by the decoder 104, 

supplied to the SPU 98. converted thereby into analog data, 

and applied to drive the speaker 102. 

The PCM data, which is recorded as 16-bit digital data, 

is decoded by the decoder 104 and then applied to drive the 

15 speaker 102. 

The communication controller 84 comprises a communica-

tion control device 110 for controlling communication with 

the CPU 70 via the bus 95. The communication control device 

110 has the connection terminal 62 to which the manual con-

20 troller 12 for entering commands from the user is connected~ 

and the memory card insertion units 60A, 60B for receiving a 

memory card 30 as an auxiliary memory device for storing 

game settings, etc. and the portable information terminal 

32. 

25 The manual controller 12 connected to the conneot~on 

terminal 62 has 16 command keys, for example, for entering 

commands from the user, and transmits statuses of the com-

mand keys about 60 times per second to the communication 
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control device 110 by way of synchronous communication ac­

cording to an instruction from the communication control de­

vice 110. The communication control device 110 transmits 

the statuses of the command keys to the CPU 70. 

In this manner. commands from the user are applied to 

the CPU 70. which carries out a process according to the 

commands based on the game program being executed. 

A large amount of image data needs to be transferred at 

high speed between the main memory 88, the GPU 76. the image 

10 decoder 96, and the decoder 104 for reading a program, dis­

playing an image, or generating and storing image data. 

In the entertainment apparatus 14, data are transferred· 

directly between the main memory 88, the GPU 76, the image 

decoder 96, and the decoder 104 according to the DMA data 

15 transfer under the control of the peripheral device control­

ler 86, rather than the CPU 70. Therefore. the burden on 

the CPU 70 can be reduced for data transfer, and high-speed 

data transfer can be achieved between the main memory 88, 

the GPU 76, the image decoder 96 ,· and the decoder 104. 

20 When setting data of a game being executed need to be 

stored, the CPU 70 transmits the setting data to the commu­

nication control device 110, which writes the transmitted 

setting data into the memory card 30 or the portable infor­

mation terminal 32 which is inserted in the memory card in-

25 sertion unit 60A or GOB. 

The communication control device 110 has a built-in 

protection circuit for protection against electric break­

down. The memory card 30 and the portable information ter-
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minal 32 are separate from the bus 85, and can be connected 

and disconnected while the entertainment apparatus 16 is be-

ing energized. Therefore, when the memory card 30 and the 

portable information terminal 32 suffer a storage capacity 

5 shortage, a new memory card 30 or portable information ter-

minal 32 can be connected without having to turning off the 

entertainment apparatus 16. Consequently, any game data 

that need to be backed up can be stored in a new memory card 

30 or portable information terminal 32 connected to the en-

10 tertainment apparatus 14, without the danger of being lost. 

As shown in FIG. 4, the entertainment apparatus 14 fur-

ther includes a parallel I/O interface (PIO) 112 for system 

extension and a serial I/O interface (SIO) 114 for connec-

tion to an external terminal, described later on. 

15 The manual controller 12 will be described in detail 

below with reference to FIGS. 5 through 11. As shown in 

FIG. 5, the manual controller 12 is shaped like spectacles, 

and has a housing comprising an upper case 120 and a lower 

case 122 that can be vertically separated from each other. 

20 The manual controller 12 has first and second control sup-

p~rts 124, 126 projecting like horns from longitudinal oppo-

site ends of the housing for the user to grip with both 

hands. 

The manual controller 12 also has a starter/ 

25 selector assembly 128 disposed on a central reduced-width 

portion of the housing and comprising switches for starting 

a game and making selections. The first and second control 

pads 40, 42 are mounted respectively on the longitudinal op-
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posite ends of the housing at symmetrical positions, and 

each have a circul.ar shape supporting a plurality of 

s~itches dispos~d substantiall.y centrally thll'rein. The 

third and fourth control pads 44, 46 are mounted respec-

5 tively on front sides of the housing near the longitudinal 

opposite ends thereof at symmetrical. positions, and each 

having a plural.ity of switches that can be operated mainly 

by finger and middle fingers. 

The starter/sel.ector assembly has the starter button 48 

10 and the selector button 50 which are positioned intermediate 

between the first and second control. pads 40, 42. The se­

lector button 50 serves to select levels of difficul.ty when 

the game is started, and the starter button 48 serves to ac­

tually start the game. 

15 The first control. pad 40 has a substantially criss-

cross-shaped cavity 130 defined in one of the longitudinal 

ends of the housi.ng centrally in the circular shape thereof, 

and four windows 134 disposed in the cavity 130 with four 

key tops 132a, 132b, 132c, 132d projecting outwardly respec-

20 tively through the windows 134. The wi.ndows 134 are posi­

tioned such that the key tops 132a, 132b, 132c, 132d pro­

jecting therethrough are oriented in a crisscross pattern 

within the substantially crisscross-shaped cavity 130 and 

have respective heads confronting each other. 

25 Similarly, the second control. pad 42 has a substantial.-

ly crisscross-shaped cavity 136 defined in the. other of the 

longitudinal ends of the housing centrally in the circular 

shape thereof, and four cylindrical tubes 140 disposed in 
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the cavity 136 and having respective openings with four key 

tops 138a, 138b, 138c, 138d projecting outwardly respec-

tively through the cylindrical tubes 140. The cylindrical 

tubes 140 are positioned in a crisscross pattern within the 

5 substantially crisscross-shaped cavity 136. 

Marks such as 0, ~, D, X , for example, indicative of 

switch functions that can easily be visually recognized to 

identify the switch functions are applied respectively to 

the upper ends of the four key tops 138a, 138b, 138c, l38d. 

10 The lower ends of the key tops 138a, 138b, 138c, 13Bd and 

the lower portions of the tubes 140 have their unique pro-

jections and recesses such that the key tops will be insert-

ed into only their companion tubes, but not other tubes. 

The third and fourth control pads 44, 46 project re-

15 spectively from front walls of the first and second control 

pads 40, 42, and have openings 142 in the form of two pairs 

of two vertically spaced parallel slender slots defined in a 

front wall of the projecting control pad, and movement indi-

eating switches comprising siender key tops 144a, 144b, 

20 l44c, 144d fitted respectively in the openings 142 and pro-

jecting outwardly. 

For using the manual controller 12, the connection ter-

minal 62 (see FIG. 1) of the manual controller 12 is con-

nected to the entertainment apparatus 14, which is connected 

25 to a display monitor such as a television receiver. Usu-

ally, the user holds the manual controller 13 with both 

hands, and operates the first, second, third, and fourth 

control pads 40, 42, 44, 46 with fingers of both hands to 



W000/36494 PCT/JP99/06889 

- 22 -

indicate movements for a motion target such as a game char­

acter displayed on the display screen of the display monitor 

to proceed with the game. 

The manual controller 12 also has a response means 150 

5 disposed in a space within the housing. 

Specifically, the housing composed of the upper case 

120 and the lower case 122 includes a response means mount 

152 in the first control support 124 projecting from the 

lower case 122 and supporting the response means 150. 

10 The first and second control pads 40, 42 in the lower 

case 122 has a pair of cylindrical mounts 154 for each sup­

porting a board and switches. The third and fourth control 

pads 44, 46. which are of an elongate rectangular shape, 

project from respective front faces of the first and second 

15 control pads 40, 42. 

In the lower case 122, the space accommodating the re­

sponse means 150 may be placed in one of the first and sec­

ond control supports 124, 126 that can be gripped by both 

hands of the user or in the central reduced-width portion of 

20 the housing in front of the starter/selector assembly 128, 

as shown in FIGS. 5 and 8. In the illustrated embodiment, 

the response means 150 is positioned in the first control 

support 124 which can be gripped by the left hand of the 

user. 

25 As shown in FIG. 6, the response means 150 comprises a 

motor 156 and a cylindrical rotor 160 mounted eccentrically 

on a rotatable shaft 158 of the motor 156. When the motor 

156 is energized, the rotatable shaft 158 rotates to cause 
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the rotor 160 to rotate in an eccentric motion for thereby 

producing vibrations, which are imparted as a physical ef­

fect to the user. 

In FIGS. 5 and 7, the vibrations produced by the re-

s sponse means 150 are transmitted to not only the first con­

trol support 124, but the lower case 122 and the upper case 

120, for thereby vibrating the manual controller 12 in its 

entirety. The intensity and cyclic period of the vibrations 

can be changed depending on the rotational speed and torque 

10 of the motor 156, so that the intensity of operation of the 

response means 150 can be changed. 

As shown in FIG. 5, the response means mount 152 in the 

lower case 122 is disposed on the bottom of a portion of the 

first control support 124 against which the user's hand 

15 abuts. The motor 156 of the response means 150 is fixedly 

mounted on the response means mount 152. 

With the response means 150 mounted in the first con­

trol support 124 in the lower case which can be gripped by 

the left hand of the user, the user who is playing the game 

20 receives vibrations at times or based on manual control ac­

tions depending on the type of the game, from the manual 

controller 12 connected to the enterta~nment apparatus 14 

that is connected to a display monitor 162, as shown in FIG. 

9. 

25 For example, when the user knocks down an opponent or 

is attacked by an opponent in a combat game. or hits a tar­

get in a shooting game as shown in FIG. 9, or an airplane as 

a moving target is attacked in a game image, the entertain-
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ment apparatus 14 applies a certain response signal to the 

response means 150 to energize the motor 156 to vibrate the 

manual controller 12 .·in its entirety for a certain period of 

time. 

In this manner, in response to a manual control action 

which the user has made on a certain control button on the 

manual controller 12, the manual controller 12 is vibrated 

in its entirety, and the vibrations are fed back as a physi~ 

cal sensation to the user, who then finds the game more re-

10 alistic. 

In order to actuate the response means 150 to vibrate 

the manual controller 12 in its entirety, the manual con­

troller 12 and the entertainment apparatus 14 need to have a 

bidirectional communication function. 

15 As shown in FIG. 10, such a bidirectional communication 

function can be performed by the connection terminal 62 con• 

nected to the entertainment apparatus 14 for bidirectional 

serial communication with the manual controller 12. 

Specifically, an arrangement in the manual controller 

20 12 for carrying out the bidirectional communication function 

comprises a serial I/O interface SIO for effecting serial 

communication with the entertainment apparatus 14, a paral­

lel I/O interface PIO for entering control data from a plu­

rality of control buttons, a one-chip microcomputer compris-

25 ing a CPU, a RAM, and a ROM, and a motor driver 164 for en­

ergizing the motor 156 of the response means 150. The motor 

156 is energized by a voltage and a current supplied from 

the motor driver 164. 
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An arrangement in the entertainment apparatus 14 for 

carrying out the bidirectional communication function com-

prises a serial I/O interface SIO for effecting serial com-

munication with the manual controller 12. When the connec-

5 tion terminal 62 of the manual controller 12 is connected to 

the entertainment apparatus 14, the serial I/O interface SIO 

in the entertainment apparatus 14 is connected to the serial 

I/O interface SIO in the manual controller 12 via the con-

nection terminal 62, making up a bidirectional conununication 

10 means for bidirectional serial communication. Other details 

of the entertainment apparatus 14 are omitted from illustra-

tion :in FIG. 10. 

Signal and control lines for bidirectional serial com-

munication include a data transfer signal line TXD (Transmit 

15 x· for Data) for sending data from the entertainment appara-

tus 14 to the manual controller 12. a data transfer signal 

line RXD (Received X' for Data) for sending data from the 

manual controller 12 to the entertainment apparatus 14. a 

serial synchronous clock signal line SCK (Serial C1ock) for 

20 extracting data from the data transfer signal lines TXD. 

RXD, a control line DTR (Data Terminal Ready) for establish-

ing and cutting off communication with the manual controller 

12 as a termina1, and a flow control line DSR (Data Set 

Ready} for transferring a large amount of data. 

25 The signal and control lines for bidirectional serial 

communication are accommodated in a cable. This cable fur-

ther includes a power line 166 extending from a power supply 

in the entertainment apparatus 14 and connected to the motor 
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driver 164 for supply electric energy to energize the motor 

156. 

A process of bidirectional serial conununication between 

the manual controller 12 and the entertainment apparatus 14 

5 wi11 be described below. In order for the entertainment ap­

paratus 14 to conununicate with the manual controller 12 to 

read control data of the control buttons (button informa­

tion) of the first, second, third, and fourth control pads 

40, 42, 44, 46, the entertainment apparatus 14 first outputs 

10 selection data to the control line DTR. As a result, the 

manual controller 12 confirms that it is selected by the 

control line DTR, and then waits for a signal from the sig­

nal line.TXD. Then, the entertainment apparatus 14 outputs 

an identification code indicative of the manual controller 

15 12 to the data transfer signal line TXD. The manual con­

troller 12 receives the identification code from the signal 

line TXD. 

When the map.ual controller 12 recognizes the identifi­

cation code, the manual controller 12 starts communicating 

20 with the entertainment apparatus 14. The entertainment ap­

paratus 14 sends control data via the data transfer signal 

line TXD to the manual controller 12, which sends control 

data produced by a control button via the data transfer sig­

nal line RXD to the entertainment apparatus 14. In this 

25 manner, the entertainment apparatus 14 and the manual con­

troller 12 perform bidirectional serial communication. The 

bidirectional serial conununication will be finished when the 

entertainment apparatus 14 outputs selection stop data via 
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the control line DTR. 

With the bidirectional serial communication function. 

the manual controller 12 can send mainly control data of 

control buttons to the entertainment apparatus 14* and the 

5 entertainment apparatus 14 can send vibration indicating da­

ta for energizing the motor 156 of the response means 150 

via the data transfer signal line TXD to the manual control­

ler 12. The vibration indicating data for energizing the 

motor 156 has been established in advance in a CD-ROM set in 

10 the entertainment apparatus 14. Depending on the motion 

target for the user who plays the game, the entertainment 

apparatus 14 sends the vibration indicating data to the man­

ual controller 12 to feed back vibrations for a certain 

period of time to the manual controller 12. Such a feedback 

15 process will be described below with reference to FIG. 5, 

10, and 11. 

After the CD-ROM is loaded in the entertainment appara­

tus 14, the user presses the starter button 48 of the manual 

controller 12 shown in FIG. 5 to start the game. presses the 

20 selector button s·o to set up various functions, and then op­

erates the first, second, third, and fourth control pads 40, 

42, 44, 46 to play the game. 

When the game starts. the microcomputer composed of the 

CPU, the RAM, and the ROM in the manual control1er 12 shown 

25 in FIG. 10 monitors at all times whether the vibration indi­

cating data is sent from the entertainment apparatus 14 via 

the seria1 I/O interface SIO. The vibration indicating data 

inc1udes a control signal for a voitage and a current for 
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energizing the motor 156 and a time for which to energize 

the motor 156. 

If the data sent from the entertainment apparatus 14 

includes the vibration indicating data while the game is in 

5 progress, then the motor ~river 164 is actuated to apply the 

voltage supplied from the entertainment apparatus 14 to the 

motor 156 for a predetermined period of time. 

Specifically, the microcomputer of the manual control­

ler 12 recognizes the vibration indicat~ng data in the data 

10 sent from the entertainment apparatus 14 in step Sl, proc­

esses the vibration indicating data in step S2, actuates the 

motor driver 164 shown in FIG. 10 in step SJ, and generates 

vibrations in step S4. 

If no vibration indicating data is recognized in step 

15 Sl and then a control button is pressed in step S5, then 

control data from the control button is applied via the par­

allel I/O interface PIO to the microcomputer. 

The microcomputer then processes the control data in 

step S2, converts the control data into serial data in step 

20 S7, and transmits the serial data via the serial I/O inter­

face SIO to the entertainment apparatus 14. 

When the entertainment apparatus 14 receives the serial 

data from the man~al controller 12, the entertainment appa­

ratus 14 compares data of a motion target and the received 

25 serial data in step SS, and determines a hit status in step 

S9. The hit status represents a status in which a hy­

pothetical laser beam shot by the user hits a hypothetical 

target in motion, as shown in FIG. 9. 
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If the data of the motion target and the serial data 

agree with each other in step S9, i.e., if the motion target 

is hit, then the hit motion target is displayed on the di.s-

play monitor 162 in step SlO, and the vibration indicating 

5 data is outputted in step Sll, after which the vibration in-

dicating data is converted into serial data and the seria1 

data is sent as a response signal via the serial I/O inter-

face SIO to the manual controller 12 in step Sl2. 

As described above in steps Sl - S3, when the vibration 

10 indicating data is detected by the microcomputer of the man-

ual controller 12, the motor driver 164 energizes the motor 

156 to rotate the rotor 160 to vibrate the manual contro11er 

12 in its entirety. 

If the motion target is not hit in step $9, then a mo-

15 tion target based on a control button is displayed on the 

disp1ay monitor 162 in step Sl3, and a next operation is 

carried out when a control button of the manual controller 

12 is pressed in step SS. 

The vibration indicating data generated when the motion 

20 target is hit is received from the entertainment apparatus 

14 as a response signal by the manual controller 12. How-

ever, the vibration indicating data may be sent from the en-

tertainment apparatus 14 to the manual controller 12 by way 

of unidirectional communication. 

25 A featuring function of the entertainment system 10. 

i.e •• a function to give instructions to a physical effect 

app1ying means (parameters that the motor 156 in the manua1 

controller 12 and the game program refer to). i.e •• an ef-
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feet application instructing function. will be described be­

low. 

A program for performing an effect ~pplication in~ 

structing function (an effect application instructing means 

5 200. see FIG. 13) is downloaded from a certain CD-ROM played 

back by the entertainment apparatus 14 into the main memory 

88 thereof, and executed on the entertainment apparatus 14. 

As shown in FIG. 12, an external interface (e.g., a 

multi-tap device) 202 is connected to the entertainment ap-

10 pa:ratus 14 by an external terminal (e.g., a serial I/O) 114. 

15 

The external interface 202 .is capable of connecting a plu­

ral.ity of. e.g., four, manual contro11ers 12 simul.taneousl.y 

for al.lowing a plurality of users to enjoy a competition 

game, for example, on the entertainment apparatus 14. 

The external interface 202 may instead be connected to 

the communication control device 110. 

The arrangement of the effect application instructing 

means 200 will first be described below with reference to 

FIG. 13. As shown in FIG. 13. the effect application in-

20 structing means 200 comprises a user setting means 206 for 

setting up information as to users of the entertainment ap­

paratus 14 to generate a user information table 204, an 

event processing means 210 for reading input information 

from one or more manual controllers 12 and processing data 

25 depending on the input information to generate an· event 

processing table 208, a vibration setting means 214 for ex­

tracting onl.y information rel.ative to vibrations from the 

event processing table 208 and successively registering vi-



cz==s=· :z:ZT~-·-~~,~ 

W000/36494 PCT/JP99/06889 

- 31 -

brations types with respect to the user to which vibrations 

are to be applied in a vibration output table 212, a vibra-

tion outputting means 216 for generating and outputting vi-

bration indicating data Dv inciuding a vibration type with 

5 respect to the user to which vibrations are to be applied, 

based on the vibration output table 212 and the user infor-

mation table 204. and executing a physical effect to be ap-

plied to a hypothetical user as a parameter change, and an 

end determining means 218 for determining whether the game 

10 has ended or not. 

The user setting means 206 scans the external interface 

202 and the communication control device 110 (see FIG. 12) 

to read the number of a port (port number) of the external 

interface 202 to which the manual controller 12 is connected 

15 and the number of a port (port number) of the communication 

control device 110 to which the manual controller 12 is con-

nected. 

Two ports of the communication control device 110 may 

be designated by port numbers 1, 2. and a plurality of ports 

20 of the external interface 202 may be designated by port num-

bers 3 , 4 , 5 , 6 , • • • • 

If a plurality of users who use the entertainment appa-

ratus 14 are numbered, then such user numbering is advanta-

geous for software construction. For example, the users of 

25 manual controllers 12 connected to the communication control 

device 110 may be successively numbered, and then the users 

of manual controllers 12 connected to the external interface 

202 may be successively numbered in port number order. 
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Specifically, as shown in FIG. 12, if two manual con­

trollers 12 are connected to the communication control de­

vice 110. and four _manual controllers 12 are co.nnected to 

the external interface 202. then the two users of the two 

5 manual controllers 12 connected to the communication control· 

device 110 are allotted user numbers l, 2. and the four us­

ers of the four manual controllers 12 connected to the ex­

ternal interface 202 are allotted user numbers l, 2, 3, 4 in 

port number order. 

10 If one manual controller 12 is connected to the commu-

nication control device 110, and three manual controllers 12 

are connected to the external interface 202, then the user 

of. the manual controller 12 connected to the communication 

control device 110 is allotted user number 1, and the three 

15 users of the three manual controllers 12 connected to the 

external interface 202 are allotted user numbers 3. 4, 5, 6 

in port number order. 

If three manual controllers 12 are connected to only 

the external interface 202. then the three users of the 

20 three manual controllers 12 connected to the external inter­

face 202 are allotted user numbers 1, 2, 3 in port number 

order. 

A user of the manual controller is a human being and 

can be defined as an actual user. If a competition game is 

25 played. then an opponent may be a computer, and such a com­

puter may be defined as a hypothetical user. Since the con­

cept of a port number described above is not applicable to 

such a hypothetical user, it is convenient to use a special 
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code indicative of the computer. Furthermore, the user nwn-

ber of a hypothetical user may be a number following the 

user number of an actual user. 

Details of the various tables will be described below 

5 based on the above definition. As shown in FIG. 14, the 

user information table 204 has port numbers or codes (codes 

indicative of hypothetical users) are registered in respec-

tive records. Record numbers of the user information table 

204 correspond to user numbers. For example, the number of 

10 the port (port number) to which the manual controller 12 

used by an actual user to which the user number 1 is as-

signed is registered in record 1. 

As shown in FIG. 15, the event processing table 208 

stores, in each record, a processing type (e.g., vibrations) 

15 based on input data from the manual controller 12 and a de-

cision of the computer, a user number of an actual user to 

which vibrations are to be applied, and a code indicative of 

a control attribute, e.g., type of a control key (0, ~. 0, 

X, or their combination). If the processing type is not re-

20 lated to vibrations, then the result of calculations based 

on input data from the manual controller 12 or the result of 

calculations based on a decision of the computer is stored 

as a control attribute. 

As shown in FIG. 16, the vibration output table 212 

25 stores one or more vibration types based on control key 

types in each record. FFH (hexadecimal}, for example, may 

be used as an initial value (invalid value). 

FIG. 17 shows, by way of example, a drive signal table 
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268 indicating details of vibration types. A vibration type 

1 corresponding to the control key () indicates that the mo­

tor 1~6 in the manual controller 12 be energized at a prede­

termined rotational speed. A vibration type 2 corresponding 

5 to the control key X indicates that the rotational speed of 

the motor 156 be varied in constant cyclic periods. A vi-

bration type 3 corresponding to the control key 0 indicates 

that the rotational speed of the motor 156 be varied at ran­

dom. A variation type 4 corresponding· to the control key 6. 

10 indicates that the rotational speed of the motor 156 be in­

termittent. 

Furthermore, a vibration type 5 corresponding to the 

control keys () + X {the control keys 0, X are simul tane­

ously pressed) indicates that the motor 156 be energized at 

15 a predetermined rotational speed in constant cyclic periods. 

The various processing means. described above, of the 

effect application instructing means 200 will be described 

below with reference to FIG. 13. 

The user setting means 206 comprises an allowable con-

20 nection number setting means 230 for detecting whether the 

external interface 202. etc. is connected or not to set up 

an allowable number of manual controllers 12 that can be 

connected, a table generating means 232 for detecting wheth­

er the manual control.ler 12 is connected or not and whether· 

25 there is a hypothetical user or not to generate the user in­

formation table 204, and a processing completion determining 

means 234 for determining the completion of a user setting 

process. 
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The event processing means 210 comprises a record·read-

ing means 236 for successively reading records from the user 

information table 204, a calculating means 238 for detecting 

input data of a manual controller 12 operated by an actua.1 

5 user, effecting calculations based on the detected input 

data, and effecting calculations based on the result of a 

decision made by the computer, a vibration-related determin-

ing means 240 for determining whether the result of caloula-

tions is vibration-related or not, a table generating means 

10 242 for, if the result of calculations is vibration-related, 

registering a code relative to vibrations, a user number 

found by the calculations, and a control attribute in the 

record in the event processing table 208, and if the resu1t 

of calculations is otherwise, registering a type code de-

15 pending on a request and the result of calculations in re-

cord in the event processing table 208 for thereby generat-

ing the event processing table 208, and a processing comple-

tion determining means 244 for determining the completion of 

an event processing process. 

20 The vibration setting means 214 comprises a record 

reading means 246 for successively reading records from the 

event processing table 208, a vibration-related determining 

means 248 for determining whether a processed type is vibra-

tion-related or not, a table generating means 250 for gen-

25 erating the vibration output table 212 based on various in-

formation registered in the read records. and a processing 

completion determining means 252 for determining the comple-

tion of a vibration setting process. 
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The vibration outputting means 216 comprises a first 

record reading means 254 for successively reading records 

from the user information table 204, a second record reading 
. . ~. 

means 256 for successively reading records from the vibra-

5 tion output table 212, a user determining means 258 for de-

termining whether a party to which an effect is to be ap-

plied is an actual user or a hypothetical user, a vibration 

indicating data generating means 260 for generating vibra- · 

tion indicating data Dv to be transferred to the manual con-

10 troller 12 if the user determining means 258 determines 

whether a party to which an effect is to be applied is an 

actual user, a vibration indicating data outputting means 

262 for outputting the generated vibration indicating data 

Dv to the manual controller 12, a parameter changing means 

15 264 for changing the numerical value of a physical parameter 

referred to by the game program if the user determining 

means 258 determines whether a party to which an effect is 

to be applied is a hypothetical user, and a processing com-

pletion determining means 266 for determining the completion 

20 of a vibration outputting process. 

A processing operation of the effect application in-

structing means (program) 200, e.g., a processing operation 

of the effect application instructing means 200 that oper-

ates with the game program of a competition game, will be 

25 described below with reference to FIGS. 18 through 24. 

In step SlOl in FIG. 18, the game program of a competi-

tion game and the effect application instructing means (pro-

gram) 200 are read from a certain CD-ROM and transferred to 
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the main memory 88 of the entertainment apparatus 14. The 

effect application instructing means 200 is activated in 

step $102, and the game program is activated in step Sl03. 

The effect application instructing means 200 is designed to 

5 operate in a time sharing fashion with respect to the game 

program. 

The game program operates as fo11ows: As shown in FIG. 

19, a game image is displayed in step S201. Then, in step 

S202, the competition game is processed, successively proc-

10 essing input data set from the manua1 control1er 12, and 

displaying images and changing various parameters depending 

on the input data. 

In step S203, it is determined whether a decision as to 

the user's winning or losing has been made or not. If no 

15 such decision has been made, control goes back to step S201 

in which competition game is processed. If a decision has 

been made, control proceeds to step S204 which determines 

whether the game has been over or not. If the game has not 

been over, then control returns to step S201 in which com-

20 petition game is processed. If the game has been over, then 

a game end f1ag is set in step 5205, and the game program is 

finished. 

The effect application instructing means 200 operates 

as £o11ows: As shown in FIG. 20, a selection image is dis-

25 p1ayed in step $301. The selection image displays a message 

prompting a user to enter the number of users (actual user 

and hypothetical user) to take part in the competition game 

and a frame for indicating a numerical value representing 
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the number of users in response to an inputted manual con­

trol action. 

In step _S302, a user enters the numb~r of users (actual 

user and hypothetical user) to take part in.the competition 

5 game via either one of a plurality of manual controllers 12 

connected to the entertainment apparatus 14. 

In step S303, a user setting process is carried out. 

The user setting process is performed by the user setting 

means 206 shown in FIG. 13 to set up information as to users 

10 of the entertainment apparatus 14, thus generating a user 

information table 204. 

After the user setting process, an event processing 

process is carried out in step S304. The event processing 

process performed by the event processing means 210 shown in 

15 FIG. 13 to read input information from one or more manual 

controllers 12, and process data depending on the input in­

formation to generate an event processing table 208. 

After the event processing process, a vibration setting 

process is carried out in step S305. The vibration setting 

20 process is performed by the vibration setting means 214 

shown in FIG. 13 to extract only information relative to vi­

brations from the event processing table 208 and succes­

sivel.y register vibrations types with respect to the user to 

which vibrations are to be applied in a vibration output ta-

25 bl.e 212. 

After the vibration setting process, a vibration out­

putting process is carried out in step S306. The vibration 

outputting process is performed by the vibration outputting 
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means 216 to generate and output vibration indicating data 

Dv including a vibration type with respect to the user to 

which vibrations are to be applied. based on the user infor-

mation table 204 and the vibration output table 212, and ex-

5 ecute a physical effect to be applied to a hypothetical user 

as a parameter change. 

After the vibration outputting process. other calcula-

tions are carried out in step S307. In step S308, the end 

determining means 218 determines whether the game has ended 

10 or not based on the game end flag. If the game has not 

ended, then control goes back to step $304 to carry out 

again the even processing process, the vibration setting 

process, the vibration outputting process, and other calcu-

1ations. 

15 If the game has ended in step S308, the effect applica-

tion instructing process is finished. 

The user setting process in step S303, the event proc-

essing process in step S304, the vibration setting process 

in step S305, and the vibration outputting process in step 

20 5306 wi11 successively be described below with reference to 

FIGS. 21 through 24. 

In the user setting process, the allowable connection 

number setting means 230 detects whether the external inter-

face 202 is connected or not in step S401 shown in FIG. 21 

25 by referring to a status flag indicative of a hardware con-

nection status, for example. 

If the external interface 202 is connected, then con-

trol goes to step 5402 in which the allowable connection 
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number setting means 230 determines an allowable connection 

number M from the type (IO or the like) of the external in­

terface 202. If manual controllers 12 connected to the com­

munication control device 110 can also be used, then "2·. 

5 for example, which represents an allowable connection number 

for the manual controllers 12 connected to the communication 

control device 110, is added to the allowable connection 

number M. 

If the external interface 202 is not connected, then 

10 control goes to step S403 in which the allowable connection 

number setting means 230 "2·, for example, which represents 

an allowable connection number for the manual controllers 12 

connected to the communication control device 110 is defined 

as the allowable connection number M. 

15 After step S402 or S403, control proceeds to step S404 

in which an initial value ·1· is stored in an index register 

i used to search for ports of the external interface 202 and 

the communication control device 110 and an initial value 

•1• is stored in an index register j used to search for re-

20 cords in the user information table 204. 

In step 6405, the table generating means 232 detects 

whether the manual controller 12 is connected to an ith port 

or not. If the manual controller 12 is connected, then con­

trol goes to step 6406 in which the table generating means 

25 232 stores a port number i in a jth record in the user in­

formation table 204. In step 5407, the value of the index 

register j is incremented by + 1. 

After step 6407, or if the manual controller 12 is not 
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connected to the ith port. control goes to step S408 in 

which the value of the index register i is incremented by + 

1. 

In step S409, the processing completion determining 

5 means 234 determines whether all the port numbers at which 

the manual controllers 12 are connected have been registered 

in the user information table 204 or not by determining 

whether the value of the index register i is greater than 

the allowable connection number M or not. 

10 If the value of the index register i is not greater 

than the allowable connection number M, indicating that the 

process has not yet been completed, then control returns to 

step S405 and repeats step S405 and following steps. If all 

the port numbers at which the manual controllers 12 are con-

15 nected have been registered in the user information table 

204, then control proceeds to step 5410 in which the table 

generating means 232 determines whether there is a hy-

pothetical user or not by determining whether the value of 

the index register j is the same as the number N of users or 

20 not. 

If the value of the index register j is the same as the 

number N of users, indicating that there is a hypothetical 

user. then control goes to step S4ll in which the table gen-

erating means 232 stores a code indicative of the hypotheti-

25 cal user in the jth record in the user information table 

204. 

After step S411 or if there is no hypothetical user in 

step 8410, then the user sett:lng process is finished. 
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In the event processing process, an initial value w1w 

is stored in the index register i which is used to search 

for records in the user information table 204 and the event 

processing table 208 in step S501 .shown in FIG. 22. 

Then, in step 5502, the record reading means 236 reads 

details of an 1th record in the user information table 204. 

In step 5503, the calculating means 238 determines 

whether the details of the ith record belong to an actual 

user or not by determining whether the details of the ith 

10 record are a code indicative of a hypothetical user or not. 

If the details of the ith record are not a code indica-

tive of a hypothetical user, but are related to an actual 

user, then control goes to step S504 in which the calculat­

ing means 238 receives input information from the manual 

15 controller 12 that is connected to a port (of the external · 

interface 202 or the conununication control device 110) cor­

responding to the port number stored in the ith record. 

Thereafter, in step S505, the calculating means 238 

calculates the received input information to determine what 

20 manual control action has been made. 

If the details of the ith record indicate a hypotheti­

oal user in step S503, control goes to step S506 in which 

the calculating means 238 receives a decision (calculated 

·result) from the computer. Then, in step S507, the calcu-

25 lating means 238 calculates the decision result of the com­

puter to determine what decision has been made by the com­

puter. 

If the information produced by the calculation in step 
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SSOS and step S507 is related to vibrations. then the infor-

mation represents a code related to vibrations, the number 

of a user (user number) to which vibrations are to be ap-

plied, and the type of the control button (control attrib-

5 Ute). 

After step S505 or step SS07, control goes to step S508 

in which the vibration-related determining means 240 deter-

mines whether the present control action or the decision re-

sult is vibration-related or not. 

10 If it is vibration-related, then control goes to step 

S509 in which the table generating means 242 stores the code 

related to vibrations, the user number, and the control at-

tribute based on the calculated result in the ith record in 

the event processing table 208. 

15 If it is not vibration-related in step ssoa, then con-

trol goes to step S510 in which the table generating means 

242 stores a type code depending on the request and the cal-

cuJ.ated result in the ith record in the event processing ta-

ble 208. 

20 After step S509 or step S510, control goes to step S511 

in which the value of the index register i is incremented by 

+ 1. Thereafter, the processing completion determining 

means 244 determines whether the present control action or 

the decision result has been registered in the event proc-

25 essing table 208 or not with respect to all users registered 

in the user information table 204 by determining whether the 

va1ue of the index register i is greater than the number N 

of users or not. 
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If the value of the index register i is not greater 

than the number N of users, indicating that the process has 

not yet been completed, then control retU.Xns to step S502 

and repeats step S502 and following steps. If the present 

5 control action or the decision result has been registered in 

the event processing tabl.e 208 with respect to all register­

ed users, then the even processing process is finished. 

In the vibration setting process, an initial value •1w 

is stored in the index register i which is used to search 

10 for records in the event processing table 208 in step S601 

shown in FIG. 23. 

Then, in step S602, the record reading means 246 reads 

details of an ith record in the event processing table 208, 

i.e., the control details or decision details of the user 

15 corresponding to the user number i. 

In step S603, the vibration-re1ated determining means 

248 for determines whether the control action or decision 

detail is vibration-related or not by determining whether a 

code related to vibrations is recorded in the details of the 

20 ith record or not. 

If the control action or decision detail is vibration­

related. then control goes to step S604 in which the table 

generating means 250.reads the user number registered in the 

ith record and stores the user number in the index register 

25 j used to search for records in the vibration output tabl.e 

212. 

In step $605, the tabl.e generating means 250 reads the 

control attribute registered in the ith record and deter-
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mines a vibration type corresponding to the control attrib-

ute from the drive signal table 268. 

In step S607, the table generating means 250 registers 

the determined vibration type in the jth record in the vi-

5 bration output table 212. At this time, the vibration type 

with respect to the user to which vibrations are to be im-

parted bas been registered. 

After step S607 or if the control action or decision 

detail is not vibration-related in step S603, control goes 

10 to· step S608 in which the value of the index register i is 

incremented by + 1. Thereafter, in step 8609, the process-

ing completion determining means 252 determines whether all 

information related to vibrations, of the information regis-

tered in the event processing table 208, has been registered 

15 in the vibration output table 212 by determi.ning whether the 

value of the index register i is greater than the number N 

of users or not. 

If the value of the index register i is not greater 

than the number N of users, indicating that the process has 

20 not yet been completed, then control returns to step S602 

and repeats step S602 and following steps. If the present 

information related to vibrations has been registered in the 

vibration output table 212, then the vibration setting proc-

ess is finished. 

25 In the vibration outputting process. an initial value 

•1w is stored in the index register i which is used to 

search for records in the vibration output tab1e 212 in step 

S701 shown in FIG. 24. 
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Then, in step S702, the first record reading means 254 

reads details of the ith record in the user information ta­

ble 204, i.e •• a port number corresponding to the user num­

ber i or a code indicative of a hypothetical user. 

5 In step S703, the second record reading means 256 reads 

10 

details of an ith record in the vibration output table 212, 

i.e., a port number to be given to the user corresponding to 

the user number i or a code indicative of a hypothetical 

user. 

In step S704, an initial value "1" is stored in the in­

dex register j which is used to search for vibration types. 

Thereafter. in step S705, a jth vibration type is read from 

the jth record in the vibration output table 212. 

In step S706, it is determined whether the read vibra-

15 tion type is valid or not by determining whether the read 

vibration type is FFH that indicates invalidity. 

If the vibration type is not FFH, but valid, then con­

trol goes to step S707 in which the user determining means 

258 determines whether the user to which vibrations are to 

20 be imparted is an actual user or not by determining whether 

the details registered in the ith record in the user infor­

mation table 204 are a code indicative of a hypothetical 

user or not. 

If the details registered in the 1th record in the user 

25 information table 204 are not a code indicative of a hy­

pothetical user, but indicate an actual user, then the vi­

bration indicating data generating means 260 generates vi­

bration indicating data Dv including a port number regis-
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tered in the ith record in the user information table 204 

and information as to the present vibration type in step 

5708. The information as to the present vibration type in­

cludes a control signal for a voltage and a current for en-

5 ergizing the motor 156 depending on the vibration type and a 

time for which the motor 156 is to be energized. 

In step S709, the vibration lndicating data outputting 

means 262 outputs the generated vibration indicating data 

Dv. The external interface 202 and the communication con-

10 trol device 110 monitor the outputted vibration indicating 

data Dv at all times, and deliver the vibration indicating 

data Dv to the manual controller 12 connected to a port cor­

responding to the port number registered in the vibration 

indicating data Dv. 

15 The manual controller 12 which bas received the vibra-

tion indicating data Dv from the entertainment apparatus 14 

energizes the motor 156 based on the information as to the 

vibration type stored in the vibration indicating data Dv, 

imparting vibrations depending on the vibration type to the 

20 actual user who is operating the manual controller 12. 

If the user to which vibrations are to be imparted is a 

hypothetical user in step S707, then control goes to step 

S710 in which the parameter changing means 264 changes the 

numerical va1ue of a parameter depending on the vibration 

25 type~ of physical parameters referred to by the game pro­

gram. For example, the value of a parameter relative to an 

operation speed on the display screen or a status decision 

capab11ity is changed. 
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After step 5709 or step 5710, control goes to step S711 

in which the value of the index register j is incremented by 

+ 1. Control then returns to step S705 in which a next vi­

bration type is read from the jth record in the vibration 

5 output tale 212, and the processing depending on the vibra­

tion type is carried out. 

If the vibration type is invalid in step S706, then 

control goes to step S712 in which the value of the index 

register i is incremented by + 1. In step S713, the proc-

10 essing completion determining means 266 deterniines whether 

all the process has been completed with respect to the vi­

bration types registered in the vibration output table 212 

by determining whether the value of the index register i is 

greater than the number N of users or not. 

15 If the value of the index register i is not greater 

than the number N of users, indicating that the process has 

not yet been completed, then control returns to step S703. 

Information as to a next user and a vibration type_to be im­

parted to the user are read, and vibrations depending on the 

20 vibration type are applied to an actual user or the value of 

a physical parameter of a hypothetical user is changed. 

25 

When all the process has been completed with respect to the 

vibration types registered in .the vibration output table 

212, the vibration outputting process is completed. 

In the entertainment system 10 according to the present 

invention, the manual control1er 12 operated by a selected 

one of a piurality of users incorporates the effect applica­

tion instructi.ng means 200 for outputting instructions to 
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generate a physical effect {vibrations, etc.) based on a re-

quest from another user. Therefore, when a selected user 

makes a certain control action with the manual controller 12 

while viewing the screen of the television receiver, a 

5 physical effect can be applied to the selected user based on 

a request from another user. 

At this time, the selected user may enter an erroneous 

control action or have to interrupt a control action or en-

counter an unexpected situation because of the sudden appli-

10 cation of the physical effect. 

Consequently, in addition to a physical effect as a re-

sponse to a control action made by the user while a competi-

tion game is in progress, a physical effect can be imparted 

to the user based on a request from another user. Such a 

15 physical effect makes it possible for the game to develop 

into unexpected situations, which tend to render the com-

petition game highly realistic. 

In the illustrated embodiment, if the selected user is 

an actua1 user, i.e., a human being, the response means 150 

20 in the manual controller 12 operated by the actual user is 

instructed to impart vibrations to the actual user. There-

fore. while a competition game is being played by a plural-

ity of users. the manual controller 12 operated by one of 

the users may be vibrated by the intention of another user, 

25 thus physically interfering with control actions of the user 

thereby to making it difficult for the user to enter control 

actions or induce erroneous control actions. 

As a result, the users can play more realistic competi-
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tion games than heretofore. Since each of the users does 

not know when its control actions may be interfered with by 

others, the users may feel thrilled with the game being 

played, and the game may have unexpected developments. 

Furthermore, if the selected user is a hypothetical 

user, i.e., a computer, then a physical parameter of the hy­

pothetical user is affected. Since a hypothetical user is a 

hypothetical entity {character), it does not actually use a 

manual controller 12. Therefore, the value of a parameter 

10 relative to an operation speed on the display screen or a 

status dec:is:ion capability of the hypothetical user is af-

15 

fected. Consequently, a game whe~e a computer serves as an 

opponent. which tends to be uninteresting and dull, may be 

develop into realistic aspects. 

Moreover, the user setting means 206 is incorporated 

for detecting the number of manual controllers 12 connected 

to the entertainment apparatus 14 and identification data 

(port numbers) of the manual controllers 12 are detected, 

and setting up user information depending on the detected 

20 number of manual controllers 12. ·Therefore, i~ is possible 

25 

to accurately recognize a user (actual user or hypothetical 

user) who has issued a request to impart a physical effect 

to a selected user. A physical effect can thus be applied 

reliably to a selected user. 

If a request from a user is an instruction to apply a 

physical effect to a selected user, i.e., an instruction to 

impart vibrations to a selected user, then the type (vibra­

tion type, etc.} of the physical effect to be imparted to 
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the selected user is established depending on details of the 

request (control attribute, etc.). If vibration are applied 

as the physical effect to the selected user# then the physi-

cal effect depending on the vibration type can be applied. 

5 For example, highly frequent vibrations, moderate vibra-

tions, or less frequent vibrations may be imparted as de-

sired to the selected user, thereby allowing the game to 

have realistic developments. 

Although a certain preferred embodiment of the present 

10 invention has been shown and described in detail, it should 

be understood that various changes and modifications may be 

made therein without departing from the scope of t~e append-

ed claims. 
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CLAIMS 

1. An entertainment system comprising: 

an entertainment apparatus (14) for executing various 

5 programs; 

a manual controller (12) connected to said entertain-

ment apparatus (14) for entering manual control requests 

from the user into said entertainment apparatus (14); and 

effect applying means (150) disposed in said manual 

10 controller _(12) for applying physical effects to the user in 

response to external requests; 

said entertainment apparatus (14) having effect appli-

cation instructing means (200) for outputting an instruction 

to apply a physical effect to the manual controller (12) op-

15 erated by a selected one of a plurality of users based on a 

request from another user. 

2. An entertainment system according to claim 

1, wherein said effect applying means (150) comprises a vi-

20 bration generator for applying vibrations to said actual 

user. 

3. An entertainment system according to claim 1. where-

:Ln said effect application instructing means (200) comprises 

25 means for selecting a hypothetical user, and means for af-

fecting a physical parameter of said hypothetical user if 

said means for selecting a hypothetical user selects said 

hypothetical user. 

' lllllll llllll lllll lllll ll llll 
* C L. M S * 
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4. An entertainment system according to claim l, where-

in said effect application instructing means (200) has set-

ting means (206) for detecting the number of manual control-

lers (12) connected to said entertainment apparatus (14) and 

5 identification data of said manual controllers (12), and 

setting up data depending on the detected number of manual 

controllers (12). 

5. An entertainment system according to claim l, where-

10 in said effect application instructing means (200} comprises 

means for establishing a type of the physical effect to be 

applied to at least said selected user depending on details 

of said request if the request from the user is an instruc-

tion to apply the physical effect to the selected user. 

15 

6. A recording medium storing a program for use by an 

entertainment system having: 

an entertainment apparatus (14) for executing various 

programs: 

20 a manual controller (12} connected to said entertain-

ment apparatus (14) for entering manual control requests 

from the user into said entertainment apparatus (14): and 

effect applying means (150) disposed in said manual 

controller (12) for applying physical effects to the user in 

25 response to external requests~ 

said program having the step of: 

outputting an instruction to apply a phys1cal effect to 

the manual controller (12) operated by a selected one of a 
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plurality of users based on a request from another user. 

7. A recording medium according to claim 6, wherein 

said effect applying means (150) comprises a vibration gen-

5 erator for applying vibrations to said actual user. 

8. A recording medium according to claim 6, wherein 

said step comprises the step of selecting a hypothetical 

user, and the step of affecting a physical parameter of said 

10 hypothetical. user if the step of selecting a hypothetical 

user selects said hypothetical user. 

9. A recording medium according to claim 6, wherein 

said step comprises the steps of: 

15 detecting the number of manual controllers (12} con-

nected to said entertainment apparatus (14) and identifica-

tion data of said manual controllers (12); and 

setting up data depending on the detected number of 

manual controllers {12). 

20 

10. A recording medium according to claim 6, wherein 

said step comprises the step of establishing a type of the 

physical effect to be applied to at least said selected user 

depending on details of said request if the request from the 

25 user is an instruction to appl.y the physical effect to the 

sel.ected user. 

11. An entertainment apparatus(14) allowing a manual 
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controller(l2) to be connected, the manual controller{l2) 

having an effect applying means{lSO} disposed in the manual 

controller(12) for applying physical effects to the user in 

response to external requests, comprising: 

5 An effect application instructing means(200) for out-

putting an instruction to apply a physical effect to the 

manual controller(l2) operated by a selected one of a plu­

rality of users based on a request from another user. 


